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(54) TRANSMISSION POWER CONTROL METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To control transmission power of an incoming channel so as to 
increase a capacity of the incoming channel in a cellular system. 

SOLUTION: A base station receives a frame error rate from a mobile station (202), and when the 
error rate is higher than a prescribed range (203), transmission power Pf is increased by AP (204), 
and when the error rate is lower than a prescribed range (205), transmission power Pf is decreased 
by AP (206). When a measurement result D of a desired wave power is higher than a control object 
value T (207), the base station interprets a control instruction to be a transmission power 
decrease instruction (208) and increase transmission power P to Pf+Padd (209) and sends the 
control instruction to the mobile station (212). When the measurement result D of the desired wave 
power is smaller than the control object value T (207), the base station interprets a control 
instruction to be a transmission power increase instruction (210) and keeps the transmission power 
P as it is (21 1) and sends the control instruction to the mobile station (212). 
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z., mz&mm& 1 ^zrzimmvmimmmtvrsx- 

©&*&, »#»H©aitete^©»B*aftai5£u R 

®m.<Dmmm<D®m$!<$:*&*&m Lxmmmtj-^m^ 
»sc3ifstt**»a>-r*fii!i»^ft3s«rs»"&c 

[ti*js 2 1 it «a i mm<Dmmmtiumi5mz&^ 

SIS»©i£ifeB©&'*fc:*fbT:*£U &*©3Sifc« 

t, a*-^ i«©yu n y ^a^©sM«*#«rt3a» 

»^c, ««i»**33SM-r*M^©asM*Aft, ^tua* 
©»&c*r br*§ < t&j£-r % c t *&®.£Tzmmm 

[W*3B 3 ] gff&g 1 B3tt©£««*frJm&££*5^ 
««©Silli»fc©liT?II*SS&£UT^3IHtt, 

tt^afgt©aflb®©Bui3^w n y hb^©§©*#*# 

*mfe bX, HufBvW a v Ms ^-©S:«S^©±t 
»«HR©SJlWa©**fc»LT«£U &^©*Sfe^ 

X, lflo;MQy H&^©SMg*a#irffi*R 

«^k\ ©^©sterna mmmm. 

<DJU D y MI^©gfB*££©it©l!j"£;eW-*§ < IS 

ta%Hh, i*jBeai^©#*fcSjR£ft&£*BJ:, 

Hii 1 o*fct±ajBc©Hul3aSJlliHi:0l«t?lHHIftia^ u 

^»H#aft©asiiwsfc©iaTfiHiiBfttt^brv^iffl 
bu »g«rec*fbTia*&ia«LTV'>stB»©a£*s 

©&*tt, R£tt«©i*te{i^©5MB«a*8!l£U S 
ft»tt&Ma*l£©fS JSC ^ t R&iWS # S5«-r S M 



^©3as<a«*©fi?j»*^ftft^u-c, mtsaaktomm 

as«u K«f»»tt*©»j»^&s«uT, 
&*j»^cfieo tsi««a fe»j»-r s z t z&mt -r 

5 ] gff&g 4 K«©2&ffi«*f«»2fiSfc::fe^ 

t, S^S^miBBaiS^aflfe^tc^ttSmlfBiJ^©^ 
ta-^^-rR^K;SAS3iM-rsfi^©^(g«*©f6iJmi^ 
^Sftj£fSi:*, *©«*Wg©«-*tt, 

e-rsM^©sett*©iw»^*Bs&fl«)ts»s 
stia3fB«»©s^c**»*i5Eirsfl«jt3e«)fe»JW 

m&m 6 ] ift&s 4 gB«©a«*as!MWiSK:*j^ 

tt«©iEHIl»i:©lffltflHl»ftS9^L'rV'>SWtt, R&lb 
Htt»SBR©aJfi«©y W D <y Hg-£©g©*;&ft«-* 

MfeisX, MiBs«**©±-cs, ymm.(Dwm<D& 

[*HB©»iBB*lftiB] 
[0 0 0 1] 

[i6iB©JB-r-5tt««-»] ^asraiau t:* 

ffl It ft o -tr )V 7 7, =r A C * tt 4 mm* t)MMJj& t H 
[0 0 0 2] 

[^*©fe^] ^F^f!J#fi^©-fe;i/7^^^A{C*5 

V7 W\> h^-— ^t^ajJTOS. 3© 
Un i t ed S t a t e s Pate 
nt No. 5, 101, 501 (Gilhousen 
et al. , " Method and syste 
m for providing a soft ha 
ndof f in communications i 
n a CDMA cellular telepho 
ne system", Mar. 31, 1992) izM 

mztix^Zo 

[0003] ff^^&mjjftxii&mcDmntim-o 
jD$is<£fflv>T^s©T% %>z>mn.v>m s %(D%mmt} 
(^MtiLMt)) (±v MnmutzttbxitWimf&z^m 
tot, &mm&mmLxmnkmij i %m 
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•5, zti&ffittz&bs &®mo±.t)mu<Dmmmti*m. 
i/<#j»-rs ! &sj& t fc5. ±*)®U(Dmmmtifflmz. 

bt, $m»mfiifi*t*^MG£ti&nm£ttLX±*> 

|5|»ffl£te*a**d>3*SfM»***aSteU 

ft**«/J^V'>»^'Ctt»»iBt:»Ur±»)lsliBoaM« 

**Jtnn*-&sflHj»ft^*sse-r4. ^©sim«*«i® 

^iSto^-tH^ United States Pat 
ent No, 5, 0 5 6, 1 0 9 (Gilhouse 
n et al.," Method and appa 
ratus for controlling tra 
nsmission power in a CDMA 
cellular mobile telephon 
e system", Oct. 8, 1991) izmMZ 

[0 0 0 4] h^>V*—JiMff'$<D±*)®B<DT£ 

©fl?J»^*SHb»t:akfi1-4. ^£bT> ^ilfi#^ 

^ffiC-^Ttt* (TIA/EIA Interi 
m Standard, "Mobile Statio 
n-Base Station Compatibil 
ity Standard for Dual-Mod 
e Wideband Spread Spectru 
m Cellular System", TIA/EI 
A/IS — 95— A, T e 1 e c o mmu n i c a t i 
ons Industry Association, 
May 1 9 9 5," 8. 8. 6. 2.7.2 Rev 
erse Traffic Channel Powe 
rControl During Soft Hand 

off") Kf3*£*iT^£„ dcD<ta(;, &mmcD?$ 
■cflj»i&*#jifca»£fc:fcfc, mmmtiikm'p?z>um 

ni»c*v^tS!v^iHii8«**fiau'rv^. ^t, 3 
§(i k fcflw & fi* & ^ $ < f s £ t &m^x- & 

[0 0 0 5] a^#2S©LTi$»«#S©-r* 

Rff^fit t ft 5 «fc a 1 3SM**«fl»*ff d ^i:C<t^ 
*HHIISWiF«*£SbT^4. ± D Isllft©£@«ftf|i9fll 

©T? * 3 <fc 5 £ > T t> ls]M©i£fi|«^flPjfll -5 efcg# 
&2>o 



[0 0 0 6] Z<Dtz&), &mifomiPt><D%;W. : $Lmt}ifi& 

mm\z&^xm b < ft a <t a jit s ihj^cd^m«^ &f&j 
its^stft^fins^ £©#£-?«:, «jt- 
©eawft^sv^iHiwsttisw****©^^* 
<is;^-r5©T' z F^fe«^* s ti*aL^ TDia»©$«3b* 

Tt)iHHftsSf«©«^*#ii*«*aci:ur, 
n^n©a%«©^gs**s^ l < ft s «t a Kfiiflu-r-B 

dffl^riSt±, £iSfc (Andersso 
n, "Tuning the macro diver 
sity performance in a DS— 
CDMA s y s t em" , P r o c . IEEE 44 
th Vehicular Technology C 
onference, pp. 41 — 45, June 1 

9 9 4) cffi«*nrv^*« 

[0 0 0 7] 

b «fc -5 fc*"SHU8H bfrbft**^ ±i£b 
fc!«*©iSM«*fliiJ»*iST?tt, ^tt®$T-©fE^a^ 

mmifi h ©± t) IaII8©3Sfl**©ftiJ«i^©SMKJ«c» 
-r£^£##<ftfK &9trH#±!>IIlfa©&ft«:*7&tt 

{i>'r4#jfBK(i»^0gMt:5«uftf*fit*t>iiin'r*. 
[0008] Bmm^mmm&mitmmmz^^xm 

ft£©T% ±t)|llttfcTt>l3il»fcT?#ifcSja$^fcffl^ 

essa^ttjifts. t£oT, ±&iaiR©G«s^;6^«* 

Ti>@«©£Hffl5fet>'h*^fcttR6'*\ T t) 

EHRceaassie * ^ & » iz &mmiz & w & 
aaw* < ft *> , &mm&mmmt>*m>p-rzfflffli%^ 

[0009] £©££, ^©ftll©am«A^©^Jffll^ 

« t * v ^ r #aa«* 4: ft * ©t- » #j»a^© s 

*©lSife«©±»>©i!« 
^»^fiT^-fr^o ;o±ac, #asft^*»e>©ge« 
*^u<ft5<fcat^fS7j&f6ijffii-rs^-e«±, ± 

'> u ± d 0i»©$«*«£i>*-&4 ^ a raa^fs^ 

[0 0 10] #$8i«©IWtt, Cl©«fcdfclHHj£*Ji¥* 
U -b;i/7^>^7 1 At:*5V>T±!3[l]i^©§a:*s^;t <ft 
S±5C±5 lHl«l©a««*fe«!lfflI1-SSIM«*(|Pj»^r 

[00 11] 

[SHS»ife*-afc»©3 i g*] !ll©»Wft:«5«e* 

tz&mmt, mimm.<D^)\,mzit-&-rz,i&mmhitm 
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mm&mm\± 1 ^£rz&mm<?>ntffl&Mmt(Dmx 

<D&Mm<DMW$ii} & & * as 1 1 suss* * «/h t t 
«us#&«-r a«^©is«*afc* **ua&©»£fc:** 

[0 0 12] »2©&lBC«4j8«*afM»#i£BU ft 

JUfct/WDy Ms^&£«U &iMSAW©«itM5i: 
oMT?ISI«8*BiS b-r^SHIBU ^i&«fiS^©»% 

s©Sui3/w n y ni^©g<a«aft#*aj^bT* s? 

13/ w a y Hi^©g®n;t;©£T£> wm.o^mm 

/W a y MI^©g{i«£#MiBi«l!fc©S%»©/M a 

mm-rzimommmti*. *ni2«*©»&c*fb-T:* 

[0 0 13] ft3©#8l«C«S2HS«#SiJ«WffiBu ft 
1 ©»il8t:«SSI©«*fM»^iSfc:*v^T, #*©»«i 
Htt/W a y Mf-^&gMU &IrJa#%ft©&ifeja£ 
©HT?lB|iRftK£LT^SIffltt, &»©fctKffilfc©«ttl 
SfflmffB/'W a y h^©S®«***^«ISbts M 
E/Wns»Mfffl9il*o4T* 4 l£ftlfc©»tt!JS 

©a*c*rb-t«eu &*<7>mMm&s mmmti^m 
'j>tzmMitti&m-r&*&-c&r>x. s«© 

;U D y h«^©S©*** J *JiaaR©«JlWS©-'^-f u 

f Ml^©§{f*£©*T*fi*T*&^i§i!i-£> 
a&m-s^©^©***, MIB^©*^S©/U n 
y h(S^©4'T-*^:©S{9«*t g«©/W d y M§-# 

©^fi«^ £©&©*.!£■£»*** < Rjrra - 

[0 0 14] ft4©$swc«sa!te«:&»J»#iS(i N ft 

tfc©Hr;i/h, SyfB^;i/©£-*£&Bb tuBB 
*««©#* fc«jfiiSftfc£ift»i:* jt5l3«$?©-fe;H*) 
C^ffirsgflWSi: fi5IB^«JS<ilo$fe{ift 

T^aftft©*J|llH©&*BU »^»»©iS£««^©S 

^«J«A s ^«t--2>fB-t©^g*^©$iJ^^^*« b 



[0 0 15] f 5 0|gli^5IIi»^Stt, ft 

4 ©^B^t^sjg«m*»^?s*50T. &mm&mm 
a»©aiftHt*tt*H9ffiai«©«s*t3i^^Te»» 

a«l^t:*JJ-SMIBB^«CS4&fcfli!|fll^©-5-6, m 

[0 0 16] »6©»naCff4»M**«!lfflI*iSH:, ft 
4©«Wt:«*»«*Affi!l»*i£K:*v^-r, &^©»tt 
IttWD'j Ht^fcSMU &ftJa#ftSc©£M£ 
OlfflT?lHl»S»SU , ri^lHltts ft&ftJ9tt&ftft©£ 

4i®;H d bit ©sii*^#«« or, luiB 

§{f«±7©:£:T£, »«*©«%«©«■* K#bT«e 
U HufBSMS^A s «^t-feS/U D y h«-^*a«-r 

xmmi-zztitftmtTZo 

[0 0 17] 

bT§MB£l&BJ3-rs 0 

[0018] #«!»©» 1 ©HJS©BffiC«3 

a&«*#fH» #i£#jgfli * n % -t ;i/ 5 7, a fc^-m* 

a»o-b;n l, i 2fc#ai£ti'rfc»>, -tr;n i, l 
zee, ^n^nmmm2 1 , 2 2#sa»;*fts£i: ; & 
c, &ft»6 1 , 6 2 ##a--T4. S%«2 1 , 2 2t± 

e.cfflj©S!»s*e.*4ae<a (H^-a-r) tss»*n 

[0019] &mm 21, 22(t ^ft^ft/W D y h 
fi?3 1, 3 2^^S-rS„ &&W)m6 l, 6 2tt, ^ 

-rnv hfi#©se**Q*«j£-r*fc«)©ii^s (m 

«s*Q^^n^n?ffl^-r?. 0 ^»«6 i, 6 2tt, ^ 

^nyMf3l, 3 2©aa**Q©«|^«4ia8K: 

^tio^SvMlFl^ny b*{fi{c«]»3#x.T, 71/- 
ASC1»©1%12 1, 2 2®;^Dyhif3 1, 

3 2©^n-?n* i a-foiu^-rso 0 8©^jT-«i> 1 

[0 0 2 0] ^Sj«6 1, 6 2^ft-r*»-&K:tt, 

-fD-y h«-^©SfSm^jQ©^B$<a(i, 0 9 (T^-Tcta 

^©^{c^^-c^^-c-^iij-r-So ^cr-, 
iiH6i, 6 2it *©#*ttfcjjitt5!fc«>fc:, 
161, 6 2tf&WrrZ>1SkG<DJW D <y hfi^©gfs«; 
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[0021] a©*ff aBcttn ;w o * ng^©§© 
) fc®H-c®iRfcH0£i,T»£*MJe-ra. ±sa 

jftjg©;-W n y h«-t©»B*#©«ti*fi«fc t) ti^i&S 
D y hW^©^**©*^***^*^**^?- 

fc©HC*>HBSC|aI«ftl^l/r»«fcfT-5. 

HU &»«6 1 , 6 2©^®(3^o"C, ;W D <y Ma^i 

f Mi^©§«S#©**{B#ft*©»fliS#5gfc>o;£ 
[0 0 2 2] £ d T% 6 1 tfiRfcDW D v 

na^3 1 ©swamaQ****-?* »k *u d * mi^- 

3 Mg-Sf 3 1 £©:§{!!ii7JQ©lt;&V\> K 

1 a, 4 1 bfctu ^tl^tlS*® 2 1,22 

5 1 tt, ^Hj«6 1 fre>msM2 1,22 izmm-rzm 

[0 0 2 3]-*, *£ij«6 2T*ii, ;WDyMit3 
1©S£«*Q *Jfe«2 l^ifSttl 

t&5o ;HBf MI^f3 ZWD? Mi^§3 I t<D 

2 tt, T £ I5l»©fl# 4 2t±<) @»©<I^ 5 2 fc J: 
{> 2 1 t (DfSX'Mm ft fr 3 o 
[0 0 2 4] iCD-tr;i/7->^rAT'li> #fiJtW^2 1, 
2 2^',tt>MiS6 1, 6 2(t gllOfc^-fcfcd 

r 1 1 gt t> taw^re- ft ft fln b r Sffi t s o 
[0025] &mmm 21, 2 2 -eti^n©± »> 0 
*©*a*«*ft«^"r*&»©«!i«* ft 
«*.-t^4. dtitctt)> giw^e 1, 6 2&mm-rz 
7u-A*gmTz>m£., ■e©#s»«#ft«ijrrs. 

[0 0 2 6] #iil6 1, 6 2tt, 7U-Ai!)$I 
1 , 2 2#j£fitS7l/-Aftg:«-fS«J;:, 7 b- A 

rt©«a«F^©KDft, K&ttwtt^ftffl^-ttfcau 
— s©Sc©7v— Aftgffi-rsst, »?)ft^rtr7V'— 

[0 0 2 7] V7 Yny -rtftHfrL-C^S^ttJB 

6 i©i5aausTf»4asiijS2 1 fc*tJ»*jiwgT?i&4 



**©fliOTft^2W*ttlRj-ffl««"Cfc5T D 0i^©fl^ 

4 1 a*j<ky t 4 1 bft^n^tL^i-r^o &iw§6 1 

mm.<Dmmm2 1, 2 2*>e»as«*n*H-<g^ft 
^jauTse-rsisai (n^-e-r) ftn^ ^n*^ 

TT»)lslli©tt^4 1 a*>J;tf4 1 b ft"&fi£UTgfI 

tJ:D7l/-AKt)*ftJfUl'r«. &«>JS6 lfct, C© 
7l/-A»»)*il!I^StfBtJ;»)»&n&7l/-A»t)* 
ftS«M?2 1, 2 2t»LT*fiU &KrJ3 6 2(i[I)« 

[0 0 2 8] WT, 7D-g|ftffll^TKWr5# % 7D 

[0029] 02i±, mmm&®mmfrt><D7)s-&m 

D*©«ftftSH-TT D [§Hft©SIM«*ftifc^ bt± ») 

ir-gs. 0 2ft#M-rst> ± t) mm<omm nt/vm 
m^commmmit. mmmtimmm^^yr2o 

It. 7U-AlD^ifl^T-yr2 0 2J:, 7b 
-Apt3^m^lEHW±*'J^7 1 ^^2 0 3t, ^{f« 
timimZTy7'2 0 4i:, 7l/-i»W!)J*s3f^l6HWT 
*l^^^^2 0 5h> ^§m*M£i>^^^7 , 2 0 6 

fc, #a*«*Mje*s*iai»i«ffl[«±*i^7 i y7'2 
o 7 i:, aew^a^siffli^ift^^T 1 -y72 0 8h, 

3S««*liJnafl^^5 1 v^ , 2 0 9i, M«S*if»Jffll 
*fi8S^ri!'72 1 Ot, 2Hi«*aft^^5 l 5»r2 1 
It, »J»^3SM^5 l y7'2 12J:*^5. 

[0030] d©<ta^^ifflHSte©B^t^-5 

[0 0 3 1] gift/a 21, 22lt ;f£i;JS 61, 6 2 

ia^©^fis*pf ftw^fitpf o^i&^-rs 

7201) o 7l/-Aif)$af»i6 1 , 62i0- 

^©p^PST-is^^nSo fffc(cfg^$nfc7b-A^t) 

$^#41 '^72 0 2) > f©7l/-Ai!)$tf 
BfSOlSfflF'a.fc&^S^W&CB: (^^^^2 0 3) , 
Stti2 1, 2 211 7b-AH!3^;: < fc >3^^ST?) 

ia«©SMfli*p f ftAP oo) ^(ttfjo^-a- 

■yT-2 0 4) , W5£©l6lflrtJ:D'.h<*^»£fctt (Xr- 
^72 0 5) > 7l/-AKD*CJ:D^S4T?)EI«© 
3ifi«7jPf SAP^IW^S Ur-)'7'2 0 
6) o 7.7- V7 2 0 2t3*5V^T> «ffcH«S*nfc7 1/ 
-A»t)*5&sflKSU«:V^»&Ht, SS6JS2 1, 2 2tt, 
7 u - Am D * C <t D * T & [H]^©^fs«* P f ft 
^©££©<ifcL-C ^^^7*2 0 7CJttr. 
[0 0 3 2] 7s5 1 ^7 , 2 0 7 7U-A 

«c«*-rs±»)ia»©#as[«*©aBse*D4SBf^ 

©»JWi««T«kDt>*S^»£fc:tt, S%«2 1, 2 
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2fcfc, ±DlHH6©2lfi«*®«iJ»^ft»«**«a>i: 
L Uf*/2 0 8) , Ti)lHia©a&«**PfcPf + 
PaddkTS Uf«>r2 0 9) . CKOUfflKOJBJBTf 

■a. sec, ±?)iii»o*a»«*o8ii^<e*D56»Bf^© 

«l»I»fl[TJ:»)t/|^^»&trtt, afltR2 1, 2 2 
fct, ± ») ®«02HS«*©fBI»i9r^*i5IM«*liJn k L 
Uf972 1 0) , T!)li«©3Sfll«*P€7I/-A 

7^72 lDo^lt, Site© 2 1, 2 2lt ^Kf® 
6 1, 6 2£*fbT, ± 5 @»©2&te*;fc©ft<Bhfr^& 
T5IH*©3l©«*PTf3aiOb (7f-^2 12), S 
VX9-y72 0 2J;t)<tt)jg-r. 
[0 0 3 3]fftH6 2l±, i^i^Lt^SaJftl 
2 1 #i£{f T£± 5 llliK©£te«£©fH»in^fc:fiEoT 
±t>|5|*©Si&«ma*flJ»-f3. &i!>«6 lfcfc, 
2o©l*S2 1, 2 2 fcEH$Ciatt*ifc£UT^S© 

t-, 2o©a^s2i, 2 2&mmi-z±*)®nc>mm 

mtKDMffltitir&Zn^tl&IBTZo £©k#, 2o© 

«y»i&*©rtg#gfc5»^fctt^ &mme i<d±*)® 
[0034] ii (DmMvmnimzxkmm.ttumxm 

SSttiJiSkMltJSifeSkfci, Pit 7 1/ -*»!)*©*£ 
£gttT, :7U-AK!>*lcJ;t)£*aT»>lHlli©i£« 

«*pf *ratj;5c:flj«-ra&» % ^ft£>©*fftjS2 

1, 2 2©7U-A»t)*t«fc!)^*5TDlHHR©26<B 

«*pftt«ii:fi/<45. ^lt, giwae l, 6 

2C*fLT, ±t>0«C;i3f*Sj^«a»^©S«ffl^ 

fcaste-r TDiaii©3as©ft*pft7i/-A 

*if;!in*P ad 3ft 

C <fc t> , 6 1, 6 2 #± D @iSg©j£{I*?j?*$'J>© 

f|«H*©g«C£j&LT, ±D®ttfc#lrVC* flhOlal 

S o 

[0 0 3 5] *»Ui©iB2©|UIS©?BJKC«*a 

[0 0 3 6]I2 ©HW©J&ffiC»a3£«*#»JW£«c 
4>Iffl*n«-b*5^rAtt, » 1 ©ISii©JI5JtlCfll 
4 j£« «7J*&J ®W3;#iSfli £ftfc-t:;i/^>;*7 1 Ak|W]b 
#fj&£k>), 6 2j&*»«*K/WBy HI 

^©g{f«7jQ£Stt}J!8 2 1 , 2 2C«ei-4f»»*J; 
21, 2 2 #T D BIROS©** P ft ife£ L T 

± & @«©3i©«*©flHj»*^*a6<a-r s 7 n -gc#© 

[0 0 3 7] ®W}MQ lfct, V7 WN>Fa--^Hfr* 
±gS*«T-&3»fcB2 l#gfitS/HDs» h 
(1^3 1 ^ffli&»*^T*feSS%«2 2#SlfrrS>W 



Ltcsu d y Ks^©se**Q©ps^r©ffifta£flwg2 

1, 2 2tfnmigts. 

[0 0 3 8] --f. ->Wny hM^©g©«^Q©iH 
^C*^-rRfH©ft*(±, /U D y hfi^©Sfi*A© 

^cajeessa^-rsisiHiHiniB:, isa^tiia 

*JflUSi:fcS*r'r 4RKfflHII««fct)t»«<Ste-r*. 3© 
*tt©JKJ»-Ctt, H 8 t^Lfe;H u y M8-*f ©jffilSgffl 
B10{:^btia8ffi7l/-Ai:ll J| 

g-bmb<b<D£L, &mmei, 6 2(t H8t:3j%bfc 

lo©7b— ArtC&Sift® 2 1 , 2 2 ©./'W D y hflf 
#©g«S7jQ£ l®-fo$iJs£LT, ^»«6 1,62 
©»Sfiffl7l/-A48t, fO^M»®2 1, 

2 2c«srs£kfc-rs. 

[0039] ^©.fcac-rii:, £s»tfj«k«i&s«i 

©*W#et£lfc:Wi-C^3©lc**LT, 7l/-Aft©;t 
-f P y h «#©SM«* QCtt, ©V > B#RBT- a^-r s & 
»*»#«£»©#*#* 3. 7l/-Ag©;H 

[0 0 4 0] El 3 tt, &mm 21,22 6 1 , 

7jQ©$g££gl*T, TD®«ffl3B&«*:fcP*ife3£l/r 

± »> 0»©36««*©fl?j»ift^ft2HS"r * jaas^r^ 

n-0ffeSo 03£#B>3-r3k, ± D @i^©^{a«7j 

©IW»*^©336M«!i31tt> j£{§*7J«J»iffit§:^;* rVT' 
30 1t, 7 7^:7 3 0 2 k, 

7U-AK»)J*E^ttH«±*|^^y^ , 3 0 3k, j£ 

mmtsmiiw^^y^ 0 4 7i/-A^!)$3f^i 

filTflS7rf73 0 5k, i£«»#i)i'J>;*^y 7*3 0 
6 k , #2OT£H£l£Xf|?Jffll BffffiaJtWJg* r«>7 

3 0 7k, 3a6e«*«^»J»^»S^5 l y 73 0 8 
£, &m/U D >y hifSfil*i*flS^r>y73 0 
9k, 26ffi«AflJ*aite^^f ^"3 10 k, ^I«7Jtf 

mm^mmxT-yy-s 1 it, susm^Bte^^y 
t°3 1 2 k, 1 3 k*»e>*4. 

[0 0 4 1] ^ffl«t-5i6:a2©IUIB©^JBfc:«S 
3Sa**ftHB*SCoVAT, -fe^^ A©iWt k k 

[0042] mmm 21, 2 2 (±, ^a»® 6 1 , 62k 

0«©S6O**Pf S«J»ifitPf OHIft^-r* (^^y 
7Z 0 1) o 71/-AK»)4stt^ftJS6 1 , 6 2J;!3flJr 
3£©BIHiTf«§afn*o fffet^g^ftfc7b-A^f) 
Wfcffib Uf*7 , 3 0 2) , ^©7b-A^t)*As 
Bf^©KHP'3J:t)*SV^»'&CB: (7,r^73 0 3) , 
SflbS2 1, 2 2tt, 71/-AHD*CJ:5€$4T() 
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4) , m£©i&BrtJ;>)'J*i*U±§££<4 (^ry73 0 

5) , y\s-i*m*)mz£.*>feizz,yy)m®k(Dmmmt) 

Pf £ A Pfctt?^ (^^^7-3 0 6) » 

7-3 0 2t*V^Ts £f&£$B££ft£7b-AMt>^# 

#SL6l-^tt, Stti2 1, 2 2(4, 7l>—AWkr) 

miz 4. s £ * -s t t) iaiig©£@«£ p f & ^e© * * ©fa 

£l LT, J*^ v 7*3 0 7CJttr. 
[0 0 4 3] &(3, 7rfr3 0 7C^T, 7U-A 

©»J»@«ffiT«kt>fc*S^tt£Ctt, S*»2 1, 2 
2(4, ±&H«©S«*a©fHlB^fci3M«#»jl>i: 

b U^y^ 0 8), ZblZX^y 7 3 0 9£:fcV>T 
@«©/U D y Mg^©§M«;t;Q#ft*T-&^t§-&(;: 
(4, T!5 0I©Iii^PSPf +Padd£T3 U 
fy73 10) o £©£JK©JBJBT?fcl:, ii{9*^li*D« 
PaddlifS)S«)fe-^IJ:t5o 7r'y73 0 9i: 
*VT> IBWDy Ht^©£fi*#QjMSb*c©» 

-&cau a%^2 1, 2 2(4, T5ia«a©3ie«APft 

7 u-AK t) *K J; D % T D @^©&{IS# P f £ 
t5 (^r-^S 1 2) „ 
[0 0 4 4] ^r'^3 0 7C*V>Ts ±Dleli»©#ffl 
**#©M£*S*D#ffi£©IM»B«{IT «t D fe/J\£^ 

a«fe»2i, 2 2{±, ± t> EiR©2&fi«*© 

#J»*^&iS©**liiPi:U U^\y:/3 11), T!) 
0«©S6««*Pft7l/— A»D*C«t D^SSTDE 
*©SM**Pf fc-T* U^-yT-3 12). ^L-t, 
£j&J92 1, 2 2(4, &mm6 1 , 6 2MLT, ±D 
®l*0SS«*;&©*ljBM^*T D @*©jB&#*:&P 
fib Ut^T'S 13), StF^5 l »y7'3 0 2 4 

[00451 ^2 (Dnm<Dftzmimzmmmtifflmx& 
iz Ana, aflws 21, 22 a, 6 1 , e 2 c*f 

bT± D 0^©^f *#*'J>©lM»ft^*«©-r 
t, o y h«^©SfS«*Q#**Tf*v^& 

46CTD IeIi^©^{s«*P ^iii^^•y:)5;V^ i:^»>« 6 
1 , 6 2 #± D 0«©£fg«#«^©lliiJ»i&*©gtefc: 

* P *iH«S^tf*DaP add £(**& < iS^-T 5 d £ 
fc&S. ft^T, W6 1, 6 2O±0@g©IIt 

© p £*f An * # £ z\ £ (c 4 5 T*S*a©itMra 

[0 0 4 6] >M&iyi©£3©3dfi©)|££(Cffi£& 

[0 0 4 7] ^3©H«g©ff$^t^?,^B»*§iJ^S 
#igfflS;h.S*;i'7S';*7 1 Att, $2©ggfflE©j|£J6lcffi 

5 «afl?jffl£is#iifli * nfe -b ^ a £ [a] b 
«jss*k»3, Tt)iiuia©3ie**pft*£U"r±»)iHi» 



t>, EI3t*-r7D-iat«£d*«, a6IB«*itin«P a 

dd©£#>£ IfiliJIMPaddlig^ 
h-?-©ffe©afl6S©^W d y h«-t©SM^Qt:^ b 

[0048] 04 at, fg3 (Dmmv>mm\z.%z>mmmt} 
MW5miz^xmmmtjmmm.v add *jfeg-r 

3£^-T7n-ElT-&S 0 H4*#J*rr*i:, 
liiDJiP a d d©ite£i&Jiti:, ;W d y Kg J^gmmti 

&&&mx7-y74 o i i:, smsu n v HB-tsflMi 
^/ISt^^y ^4 o 2 i:, ihiei'U a y HS^8te«# 

S^f5»r4 0 3t, ^^>»fb^??74 0 4 
«^SM«*iftS^^y^ , 4 0 5ii, t/Vytrmfe 
Xf'y740 6t i^^-f^'J^>F7r'y74 

0 7 7^:74 o 8 ^«**tiia 
Sift^^ysM 0 9 £&*>&%„ 

[oo4 9]»c, 3 (Dnmommizmz 

mmnti®mjjmzi\,^z, -fe^^x^A©^^ 
iyizmmr^o 

[0 0 5 0] B3 ©HJfi©JBJ8C«4SSM«*»J»*i£ 
T-(4, IB 2 ©|Qfi©^JBC«5SIM«*«HfP^ra©»& 
SJ&A2 1, 2 2(4, &gbJ36 1, 6 2A* 

?<D£.m&mm£tiim£Mm£<Dsu n y h©^© 

Sfi«*Q©ISS^S(t?. Ur>y^4 0 1) 0 ifet, 
11S2 1, 2 2(4, &Kr»6 1, 6 2^6^S^n2) 
SSOWDuihe^oSSiASQO (7rs»^4 0 
2) , f0|fe©Si^HD7 Mi-^©§M«^&Q 

1 (i = i~N-i, N(t±mmmm£mmmmm£(D 

»©«I) (^T974 0 3) o 

[0 0 5 1] 21, 2 2 (4, * £ i £ 

lilt Ur^74 0 4) , ;HDvHf©g|tA 
©ft^cflQmax^Q i Urf74 0 5) 0 * 

i*s (N- 1) t*U<3&W-n« (7r*74 0 
6) , «Jtt«2 1, 2 2(4, *">>^itl*jD* U 
f»740 7) , WD.yf <i^©5««* Q i 
fiQmaxJ: t)^;#{tfi(i> a^fSQmax^Q i £~? 
Z> Ur7/4 0 8) o ;UD-^i?o§{flAQi 
ASfi^ffiQmaxWTT-fena, SSfe®2 1, 2 2(4, 
Xf')'74 0 6«t f)Ji!3St"o 7f *7 , 4 0 6('*Vi 

r, *^>^i*s (N-i) t#um(4\ mmm2 

1, 2 2(4, M{g*^ti*D*Padd^ (Qmax-Q 
0) tbt (7Ty7"4 0 9) , ^7t5. d©J;d 
t, yWD-> hif©Sflt*Qi©f±IQmaxS: 
8I*U Padd = Qmax-Q0tbT^{lS^iiJn 
*Padd^^«62) 0 

[0 0 5 2) 13 ©n«©»JBc««3i©a*sjffli^ra 

C«fcDs Sg2©||«B©^S8C«*36fi«*l|PJjBli*ffii:H 

fli^^s^f^nso *3©iQfi©BJBc«53ana** 

»^ffi-C-(4, UmV'W D y hff^©Sff 0 *s 
I^T-*:<flS6 1, 6 2CJ*bT±t)|SI«8C*Jta 
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«^©g««aQi#**©SJJW9C*rUT. g®©^ 

-r n vm^o^mntsQ o -r&fc*> 

^#£(rF *) Htt«D3Hg*aP ft*# < 

sbsbsdhu flj©s*/B*>£©±!)i3^©i£{f«7j© 

fBffll^fcHtHftS. eeot, &Hr@6 1, 6 2©± 

ftifAD£-a-£©T\ Tt>0«©T»**J!j©ittlin*3 & 
[0 0 5 3] *&!8©5M©?gfi©J&JB£ffi£££ 

[0 0 5 4] ^4©^iiS©BB(3mS^«S*W^^ 

[0 0 5 5] ^4 ©HJE©^JI8K:«5SIM«*IBHBI^rat 

2 1,22 #*n-e*vw Dyn^ai, 

3 2 ft HUB U 6 1, 6 2#, ;WD «y Mf 

3 1, 3 2©^iS^©cf5^ffift^-n j etlSteU ^© 
*S*fcS-3HT8WS6 1, 6 2£fc±fiSJlll»fcMfl& 
a«lBJ:*»«bTa©ftff-5jSt., 56 1 ©3SJK©i&«i 

[0 0 5 6] :©t^7->7rAt-lt §SIJS2 1, 

2 2ti, ^n^ti©±?)(H]^©#s«s*ftj|ij^-rsfe 
[0057] t t) imac^t x &m&m 21,22 

ff & * C frfrfc 6. "fx -^©lilA PTI 

[0 0 5 8] V7 W\> K*— MfSfT(f©J£»3 6 1© 

t- tb % 2i*i aqsujatfi® t- & 4 a 

tt£)2 2B\ &KrJ36 l©±!)|II«©#S&«;&*ajJ£ 
U 1 4 „ 

[0 0 5 9] 0 5fcfc, £&S7 1 ##3«*;tj©illi£l6 
«D©iifflftStt-C± t) 0»©2l(i*A©9JfP^&»l 

su i*S2 i, 2 2ca*a-rss!isft^-r7P-0 
t-j&So i5§#mt ± & mmvmmmijomffl 

7501^ #S»«;fc*J»gSffi«eg«-.X5 1 y:75 

0 2£, j3Q>9®mibX ; ry75 0 3iis 

umEmMmmi^.x^y^5 0 4 **>*»t*!I 

^r^75 0 5^ 3s^y$4 y$ »M> VX'rv 7 
5 0 6 4:, jSM^itiDieHB^iftS^^y ^5 0 7 

fcx jaiom^a^ftyw^H^^T 1 os^ mm 

*^KD^rs'75 0 9 i:fre>ftS„ 
[0 0 6 0]^, ^©<ta^^4©HSfi©ff^(-ft?) 



[0 0 6 1 ] 7 1 tt, $3ttS£©8g£i|gj|£D i 

(i = o~N- 1) ©^gft, *ti?ti(D&mm 2 1 , 

2 2«fcD£tf-3 U^y^5 0 1) „ 

lfctx fn?n©a*s2i, 22*5^ ^ssew/j© 

»B^ffiTi (i = 0~N-l) ©S8£ftgtt3 U 
r^5 0 2) „ 3^T*(±, ^S&«#©$OT@*IffiT 
ifcfc:£T©»fe^2 1, 2 2T-ft»©-£fii:-f £. 
[0 0 6 2] $zmm 7 1 fcfc, * >> i ft 0 U 

0 3), ;* 7^:75 0 4fc;fe^T i#@© 

aflb«©*ii^«73©M^^*D i fc-t©#M«Mt#© 

ftfJ#pg*SffiTi£©M (Di-Ti) #0 
ttfttf, *->>*iffltt* (N-l) titm.LX (Xt 
0 5), «?b<fcttftK* it 1 fejn*. 

T Uf s»75 0 6) > ^TV7'5 0 4 < {;t)^?) 3 it o 
Xr->75 0 5(;tW, #£>*i©fit# (N-l) 

^urna, sesus7 lit, ±b®m(Dmmnt)<Dffl 
m^zmmmtimtofrz (7.^*75 0 7) „ - 

15, ^r^75 0 4C*5^t (Di-Ti) #0<fc^;*; 

(^^^^5 0 8) o ^bT> 
7 1 fcfc, ifct£ft£± D ISilS©j8M*;&©».Mhfr 

^ftiBasji^*«tv«i&aiiwsi©*n*n©aiiwst: 

S»rf S {XT-vTb 0 9) „ 

[0 0 6 3] #»*«2 1 , 2 2lt &8US7 lfr^m. 
m$titz± X> EHS©®M**©«yffli^ftT *3 [£Mft£ ct 
t>T»»16 1, 6 2fc»*qU ii»6 1, 6 2iif 
ffllSMtl^CtEoTl »3 @li©^SS7Jft 

[0 0 6 4] ^4©^JfE©ff^(3ft4^S*^J^^ 
t«kfttf, ±Sa*^t1Sl&a*fe©i:*5>|p]-©±t)[ll 

^©^^©flpJiB^^ssM^nsfe^ fj>fc<fcfc 
1 -3©sficc^-rn{i, fl&©aMC5ic»u-ct»x 
o&mm2 1, 2 2c*fur*»a*!ift ; Fa»«E«A*2iff 

-T^i:^<, sfi«3&#a«**i:*SJ;5t:±t)lHHft© 

i^©§4 ft ifin $ * ^ £ #t * % o 
[0 0 6 5] »4©^JB©^JKC:ft536«**fW 

1 ©5l«©^S8t:«SSS®«*fl!!l»*ifeT?tti«b&«t-5 

^tt@6i, 6 2ifi7\s-i*m*)*&m%.Ls t<D 

[0 0 6 6] *»(«©* 5 ©*Jli©B»K:«4aS 

[0 0 6 7] SB5©HJK©JKlBt:»53SI«*A«eifl*a 

&mm£n&-£)i7i<'X : r-&&. ^i©ms©ff^{c^ 

01 £7jk-tmi$.*tZo 
[0068] &mm 21,22 j&sjen-ejvw d b« 

?31, 3 2ftj£MU §^i&«6 1 , 6 2#, ;HD 

'yKSf3i, 3 2©5©«*©«t«*fii&f- n^n*^ 
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u ^©eiRca^v^T^ftJse i, 6 2m^immm 

[0 0 6 9] ^5 ©£fl^^ft£ffi£&@ttftfHfil:#& 

«±> ^ft^ti©±t>iai£a©#3&«*ft$j;tt-3fc#© 

[0 0 7 0] T t> EUSCfc^T, 21,22 
(£, 91196 1, 62t*fbT> V7 W\>KtfwtH 

[0071] mam 21, 22it #stt«A©»i£iig 

*D i t»a»**CD#J»B*filT i £©M (D i - T 
i ) #0 <£ D n« 

b> #S&**>D i i:4&ajS€*©^iJfflia«fBT i 4: 
(DM (Di-Ti) #0WT^*n«BJ£WS!l»*^* 

[0 0 7 2] i6(t £81^ 7 1 21, 22* 

&SS«SJ»i«r^©jl»lS*H"r± £ (U^©^!**© 
ftiJflPfft^ftife^U Sife«2 1, 2 2£»«rrsi(lLS»* 
^t7D-lT'$.5, H6ft#{?=rr££, ±DIS«©3aS 
««^©©J®^^©a»J5Q««i> BSfl9fflffli#^a»S 
(g^yr/e 0 1 i:, S&«**»4>*!lJ£;*^y:76 0 2 

mmmtim>pwfflfii^m%.x7 : -y76 o 3^ ana 

7rv76 0 5kfr6&3o 
[0 0 7 4] £ft)37 1HU #»»S6 1 , 6 2C^ 

-c> *©±aa^*«ti«iJ»2S*»©*n-enj;»), 

B^«I»J»^©a»I*Stt-6 (7ff76 0 1) . * 
Xr^76 0 2t^t> *iie>©B^WfH«I*^ 

©3 *>©'>& < kt> 1 o^g«^M^T'$>ni^ 

H7 1tt, ±D0»©2l«*A©ffilfflit&^*2Sfil«*« 
'>£&£b (7tv76 0 3) , £T©Bi£«fBI»tfr^ 

^fis^tfinTfenKv ±t)Ei^©sfas^©aiOT# 

^*S«ft*»iPkife^-r4 Urv76 0 4) o ^b 

t, iii7iit ifc^*nfe±»)isni©36ffi«*©*j- 
fflift^ ft £g£jmts <t tFfti&sjfeBT? & & * jven© 

Sfti2 1, 2 2CIW5 Ur97"6 0 5) , 
[0 0 7 5] &*tt«2 1 , 2 2tt, iiS7 1 A^ii 

nfc± 5 isii»©3ie«*©»j»^*T d 0*c £ 

otilB6 1, 6 2fca*PU 9i&»6 1, 6 2i« 
©fHfflhfr<frC«o T±t) [g]flft©£Mttft ft$J#Pf a . 

[0 0 7 6)^5 ©*iis©^*c«sas®**iBi»*ac 
c«tn«, ina6«uiii:«Ji&aausi:A»e>iRF-©±Diii 



1 , 6 2li. 'J>& < £ « 1 ocgfifcfiJS&fna, ft© 
*Mt5«cUcUTt), MftOSiftJS 2 1 , 2 2C**LT*» 

fcft4±3c±o iin ©%«*^ *fty»-r s z t # rtib 

[0 0 7 7] *ftW<Dm6<DMM<DBmiZ&?>m 

[oo78] 16 <Dmt<DjmK.&&3&mmtifflmjs& 
[0079] sift® 21,22 as-tn-ejv w n ^ ms 

f 31, 3 2*aiBU ^tB6 1, 6 2*5, /'W D 

* 1 , 3 zo&mmtKD^mit^ti^nmfe 

U *©!6SfcS^T|£!Wa6 1 , 6 2SC±SSi 

Hiiffi^a^stft^b-rafgftfTa^t), m©n 

[00 80] 16 ©3l«©^ffl^«*i£a*#f|jiJ»;5i£ 
#Mffl£ftfc-fe;i/^>;*^AT-fci:, #SJftS2 1, 2 2 

^ft^ft©±>3ii]^©#s&**ft$y^-f ££#>© 

[0 0 8 1]T5 HttC^T, 2 1,22 

fet> &H>J36 1, 6 2CMLt« K^-^H 
ff*"Cfc-6 -S©T D HUI6©SSM 

[0 0 8 2] V 7 h a> K^-AtJjfflgfSJg 6 1 CiS 
2 2tt, fiI6 l©±»)E*©*S*«;fc£«!l£U 

&gi«7 icaat*. 

[0 0 8 3] £SUS7 lfcfc, $4©£tK©BJS£ffiS3§ 

d i©a»ft»W"r±DiHU»©3SS«ft*©fti]»^ftft 

5£U SJAJ3 2 1, 2 2{3S^al-So 
[0 0 8 4] ®mm 6 1 14, K^-AUff* 

±gsifi»-c&aasiibJB 2 i tfi^t-rs/w n^h 

«-?-3 1 tMl&aS6^T-$>2»S*fi«2 2*s^g1-S^W 
D y h iS^r 3 2 t ©^I*7J Q ft ^tl^niffl^ U i'J^ 
b&SO«*Q©5i^©filftaSJft«2 1 , 2 211?^ 

[0 0 8 5] ny H3^©Sfg**Q©89 

*fift«ijsi-afc«){c« j ?'-rs#Kctt)*)®<, sfe^e© 
mtzm$xT2>m?Mr3m£t)t>M<m%.T?>o ^6©^ 

Jfc©0ffit:ff 5 «<i**«iJ»^iSt?«±, ^ 2 ©£SK©)& 

ny b«-t©«iJ^7U-Ai:, 01 Ot^LfcjSSfi 
ffl7U-Attt, *?tf|i]b^©i:b, ^f®6 1, 6 
2i±, l38t^Lfel"3©7U— Artt#HiftJS2 1 , 
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2 hm^cosmntjQa^T^m&L 
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